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TRAINING OF ELECTRICAL ENGINEERING C::DRES IN THE USSR

Fulfillment of the great tesks assisned to the Soviet people by the 19th
Congress of the Cowmunist Party of the Soviet Union requires further improvement
in the training of Soviet electrical engineering cadres.

Higher education in the USSR hus mhde unporallelsd progress during the Five-
Year Plans. There are 150% more students at higher educationn] inctitutions in
the USSR than in all the capitalist countries of Europe. Admissions tc higher
educatiorn) institutions and technicel schools Iin the USSR have increased cdén-
tinuously end rapidly. Training of electrical engineers and technicians has im-
proved year by year at such large establishments as the Moscow Power Engineering,
Leningrad Electrical Engineering, and Ivanovo Power Engineering Institutes, es
well as at the Leningrad, Kiev, Tomsk, Khar'kov, and other polytechnical insti-
tutes.,

Cadres for electrification of the USSR are being trained not only at elec-
trical engineering and polytechnical institutes, but alsc at mining and metal-
lurgical, agricultural, and other types of higher ecducetional institutions and
technical schools.

We need technically trained specialists who are well versed in Marxism-
Leninism and understand the laws of economic development of the socialist so-
ciety. We need specinlists who will demonstrate maximum initiative, persistence,
and broad knowledge in their fields in order to ccmplete the jJobs of complex
electrification, mechanization, and automatization of production processes and
to introduce the newest scientific and technical achievements into the economy

on a broad scale.

The training of electrical engineers should be based on the long-range
development of the USSR national economy, not merely on the present Five-Year
Plan. Many students now in school will bezin their engineering activities at
the end of the present Five-Year Plan. Young specialists should be able not only
to absord new techniques already applied to industry, agriculture, transport, etc.,
but also to participate in further development of technigques.
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Although the subjects of long-distance electric pover trunsmission tech-
niques, distribution installations, stability of electric power systems, com-
plex mechanization of the electric power economy, and centralization and auto-
matization of power-system control may be more or less adequately treated at
the Moscow Power Engineering Institute and the Leningrad Polytechnical Insti-
tute, they receive inmdequate attention at other higher educational institu-
tions. Students are taught little about problems of dc power transmission.

The above two institutes have excellent capabilities at this time for improving
the teaching of this subject.

The problems encountered in electrical-machine-building and electrical-
equipment-building, which are fields directly allied with electric pover, are
not adequately reflected in the curricula of specialties. The solution of one
pressing problem, i.e., the preparation of cadres for planning and construe-
tion of high-power static converter installations, is nct going well.

The "Electrification of Industrial Enterprises" course is of basic impor-
tance. Since automatization of production processes to a considerable extent
involves automatization of electrical installations in enterprises, in the over-
whelming majority of enterprises automatization of preduction processes is the
Job of specialists in this field.

In preparing specialists for electrification of transport, special atten-
tion should be devoted to reviewin; contents of courses, particularly in the
following subjects: centralization and automatization of traction-substation
control, automatization of rolling-stock control, and autometization of safety
devices. More attention should be piven to ac electrificotion, to problems in
the electrification of municipal, industrial, and mining transport, and to
steam-electric traction.

In training engineers for the very important course "Autometic and Measur-
ing Equipment," the most essential phases are the following: electrical measure-
ment of electricel and nonelectricel quantities and the theory of converters
(transducers) for use in production process control; automatic comparison of
measurable quantities in electromechanical and electrenic apparatus; and, finally,
electronic-electromagnetic or amplidyne contrcl elerents acting directly on the
regulators of any production process. This kind of srecialist must create a
series of universal systems and equipment for automatizaticn applicable to 211
branches of the economy and science (computers). REnc-ineers for this exceedingly
important field are not yet being trained sufficient nmubers, and even their
course of studies has not yet been f1lly decided.

As a rule, in systems of telemechanization, centralized control, and dis-
patching of production and transport, electrical equipment s irreplaceable.
In the complex mechanization and autoratization of production processes, mechan-
ization und automatization are clecsely nllied, even if each proceeds by different
paths. Thus they require a close crective associntion cf production experts with
designers, and of these enguged in electrificaticn with those enguged i automati-
zation. Changed technolopy often results, requiring a joint study of the problem
by the productior expert and electrieal engineer. The education of nonelectri-
cal ensineers should include a higher percentage of electricel engineering sub-
Jects.,

Neither the main adminlstrations of the Ministry of Hizher Education nor
the main adwinistrations of educationnl establishrents of other ministiries have
devoted sufficient attention to the electrical engineering training of cedres
in nonelectrical englineering institutions. Many polytechnical institute: with
ample facilities have not fully coped with this problem. The Ministry of Higher
Education must take decisive measures immediately to radically improve the elec-
trical enginecring training of students specializing in nonelectrical sub jects,
while other ministries must correspondingly supplement the program for training
technical perscnnel of average qualifications for their enterprises and take
measures to improve the qualifications of engineers and technicians already

graduated. _o -
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Aside from the qualitative side of cadre training in the system of branch
ministries other than the Ministry of Higher Education, an insufficient number
of electrical technicians are being guaduated. It is not rare to find engineers
working at Jobs which could be successfully handled by technicians.

) The growth of quantitative ang qualitative requirements for training of
. : electrical engineering cadres has made it acutely necessary for institutes, fac-
~ : ulties, and technical schools to impreove their physical plant, to fill out,
train, and increase the qualificaticns of their scientific and teaching cadres,
to build up their scientific research programs, to intensify their work on
scientific methodolozy, to resolve questions of production and educaticnal proc-
tices, and to intensify work on educaticnal orzanizatien.

Only a few institutes ang technical schools are coping with these problems.
‘ The Moscow Power Engineering Institute iment Holotov, whose resourceful workers
-;L are carrying on considerable work in scientific wethodology and scientific re-
’ search, is yearly increasing the number ang improving the quality of the spe-
cialists whom It graduates. But even in this institute the frowth of physical
and educeticnal facilities has been lagzing behind the grevwth of the student
body. Some of the institute's professors are not providing progressive train-
ing for young scientific and teaching cadres. The development of more highly
qualified scientific and teaching cadres -- professors and dcctors of sciences
in various electricel enrineerin-~ speclalties -- iz not in accordance with the
capabilities of this institute.

The Ivanovo Power Engineering Institute is not satisfactorily building up
its physicel and educational facilities. The rate of construction and expan-
sion at the Leningrad Electrical Engineerins Institute imeni Ul'yanov (Lenin)
is insufficient. Construction of the Neovosibirsk Electrical Engineering In-
stitute, which is to be an important new center for training electrical en-
gineering cadres, especially for the Yinistries of the Communications Equip-
ment Industry and Electrical Industry, hus been delayed. 1In a nuzber of poly-
technical institutes, particularly the Chelyabinsk and Far Last institutes,

T the educational and physical fucilities of the electrical engineering faculties
” have been lagzing considerably behind the srowth of the student bodies.

The Ministries of Electric P.wver Siations, the Electrical Industry, the
Communications Equipment Industry, and other ministries could greatly aid the
Ministry of Higher Education in lmproving the physical plunt of electricul
engineerinz institutions and faculties by rreviding them with modern equip-
ment. The Ministry of Machine and Instrument Puilding hes get an exanple for
this kind of cooperation.

At some institutes, the developrent cf sclentific and teaching cadres in
electrical engineering subjects has also 1aj7ped noticeably behind the growth
of the student bodies. The Chelyabinsk znd Far Eust polytechnical institutes

L do not have enough highly qualified electrical enfincers for sclentific and

EAN teaching work. In this connection, more attention should be devoted to the

' training of doctors and candidates of sciences in electricel engineering sub-

Jects. This matter should be siven a hiah priority not only within the system
of the Ministry of Hipher Education, but alsc in the pevwer enzineering and
electrical engineering lnstitutes of the Academy of Sclences USSR and republic
Academies ot Sciences, from which the higher electrical engineering education
Gystem has a right to expect effective assistance in supplying scientific and
teaching cadres.

Scientific research institutes of the Ministries of Electric Power Stations,
the Electrical Industry, and the Communications Equlpment Industry, within whose
system training of graduate students takes place, should aid the Ministry of
Higher Education in Filling up the scientific ond teaching cadres of higher edu-

cational institutions.
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There are substantial deficlencies connected with the training of electrical
engineering cadres. Curriculums are frequently revised without Jjustification, . =
B resulting in the considerable methodological and organizational difficulties |
: \< inherent in the operation of institutions with changing curriculums. The Minis-

try of Higher Education should draw up standard curriculums which would determine
courses of training fo: specialists and which would remain stable for at least
5 years. AdJjustments resulting from the rapid development of Soviet electrical
engineering could be introduced into these programs without changing the basic
curriculuns.

The greatest number of electrical engineers are trained at power engineer-
B ing faculties, very diversified in composition, of polytechnical institutes.
. t: At several institutes, courses ranging from thermal pover engineering to radio
' engineering are represented in these faculties. The faculties of these insti-
tutes should be revieved as to composition by subjects from the standpoint of
uniforr requirements for geperal engineering training. Also, higher educational
establishments should be given the right to draw up working curriculums based
on standard curriculums but always in view of the specific structures of their
faculties.

Although considerable work has been done in recent years on the publica-
tions of text material .for electrical engineering subjects, there is still a
deficiency in the publication of text literature for such subjects as radio
engineering, electronic and ionic techniques, asutomatic and measuring equip-
went, and electrification of individual branches of the national econcmy.

There are many defects in the methods and organization of practical work
for electrical engineering students: this is llmited to metalworking, mainly
mechanical. The program of practicel work offered to electrical engineers
as a rule consists only of ordinary manual electric-arc welding. Even at such
progressive institutions as the Moscow Pover Engineéring Institute and the
Leningrad Electrical Engineering Institute, no practical work on spark machin-
ing or electrochemical processing of metals has yet been organized.

Students at electrical engineering faculties are not familiarized during
the practical work programs with such modern methods as high-frequency metal
hardening and ultrasonic defectoscopy. Moreover, these programs do not cover
electrical assembly technology, repair of electricael machines and equipment,
or construction of the simplest electricel instruments and equipment.

The actual execution of the practical work progrem also suffers from de-
ficiencies, The blame lies chiefly with the industrial ministries involved;
personnel of these ministries who are charged with organizing students' practi-
cal work often approach this important task from a narrowly departmental view-
point. Moreover, if these personnel are in progressive enterprises, they are
often unwilling to have the practical trainees, upon graduation, take superior
techniques developed by these enterprises to other establishments.

The basis for successful training of electricel engineering cadres in any
higher educational institution 1is therough and continucus scientific research
by its professors and instructors. This phase of their activities is the basic
index of the quality of work of an institute, faculty, or chair. The solution
of wany of the most important electricel engineering problems 1s being success-
fully undertaken not only by higher educational institutions and scientific re~

‘ search institutes, but also by the scientific vorkers of the Moscow Power En-
gineering Institute and the Leningrad Electrical Engineering Imstitute, and by
e number of electrical engineering chzirs at Leningrad, L'vov, Kiev, Khar 'kov,
and Tomsk polytechnical institutes. However, the volume and importance of
scientific work done in electrical engineering at some higher educational es-
tablishments is still quite insufficient.
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3 A defect of long standing which is unfortunately still current in the
) organizaetion of sclentific research is the isolation of sclentific workers

working on common problems relating to the national economy. Important prob-
lems connected with the great construction projects of Communism and with
the complex electrification and automatization of the national economy are
sometimes solved by separate scientife workers without coordination or exchange
of opinions. The aspiration of Some organizations to solve important scientific
problems autonomously by their own resources and without comsulting the most
important scientists in our higher educational institutions is wrong and harm-
ful. There can be different scientific schools and trends, each with its own
advantages, since true science grows out of the struggle of opinions. But
a decisive struggle wmust be conducted against isolationism in sclence, which
brings nothing but harm,

The exchange of opinions among sclentific workers in higher educational
institutions in hindered in no small degree by the publishing activities of
these establishments, whose trudy (works) are published from time to time.

At the same time the publishing houses of the ministries do not devote enough
attention to publication of the scientific works of institutes.

The training of graduate students in electricil engineering courses is
lagging even more. Up to the present, the plan for admission of graduate stu-
dents in electrical engineering, especially in electrical vacuum techniques,
automatics and telemechanics, electrical instrument building, and radic en-
gineering, has been incompletely fulfilled. Many graduate students in these
subjects have completed their courses either without defending dissertations

¢ or by defending them only after ccnsiderable delay.

More attention must be devoted to the urgent task of eliminating all

these deficiencies in the training of new engineering and scientific cadres
in electrical engineering.
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